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especially if its oscillations in diameter decreased, lation periodogram, will in this manner locate the dates 
planets formed would be smaller. The subject matter of sun-spot, maxima and minima more accurately than do 
of this paragraph is offered very tentatively, and the the methods now used. There is no single point to stand 

out and catch the eye, and the result depends upon a con- 
sideration of every variation in shape during the cycle. 

A grant from the research coniniittee of the Graduate 
School of the University of Kansas, under which the great 
majority of the computing was done by hlr. James Edson, 
is gratefully acknowledged. 
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LOW RELATIVE HUMIDITY IN OREGON 
55-/. 5 7 1  ( 79-59 B)’ CHARLES’ I. DAGUE 

[Fire-Weather Warning Servire, Portland, Oreg., Auril 1 ,  19Bl 

Relative humidity, in recent years, has become most season of 1934, fire-weat,her forecasts and warnings, 
generally recognized on the Pac.ific slope, and over niany embodying forecasts of relative humidity, winds, tem- 
other forested repons as well, as the best and most pe,rature, arid thunderstorms? when thunderstorms are 
important index of the inflaminability of forest mat,erials. probable, have been issued twce daily, both morning and 
It has provided a simple fundamental basis for det,er- evening, throughout the greater port’ion of each season. 
mining when fires will burn most readily, when they may The Weat,her Bureau, however, 3s long ago as 1913, 
be brought under control iiiost easily, or when they will began its fire-weather warning service on the Pacific 
not burn at all. There are other important factors for coast, by issuing forecasts that were known as fire-wind 
rating forest-fire hazards suc.11 as strong winds, steep forecasts. Fire-weather forecasts, as they are known 
slopes, and intense heat from burning iiinterials, but fires to-day, are available daily to the various forest-fie pro- 
will soon die down and remain in a sinoldering sta.ge, or tective organizations, the logging operators, and to the 
go out altogether if the relative hmnidity becomes high, public, by radio, the newspapers, and the printed weather 
regardless of wind, slope, or heat. imp.  Special fire-weather warnings of approaching 

Past history of forest fires shows t,ha.t the largest nncl spells of moderately low, low, or extremely low relative 
most destructive fires have occurred, almost without hunudit,y are te.legraphed to the State forester, district 
exception, within a group of-one t,o three clays during a fire wardens, forest supervisors, and others whenever 
time when the relative humidity was low, regardless of they are imminent. These special warnings are usually 
whether or not the season as a whole was wet or dry. sent out by t,elegraph in the evening, the. time of day 
Present-day experiences with forest fires merely lend sup- when t,lie protective organizations are most closely in 
port to the fact that estreine forest-fire hazards are touch with the personnel of their organizations, to pro- 
always the result of low relative humidity. Now it is vide them witah ample opportunity for preparing before- 
these days, or groups of days, with low relative humidity hand for any possible emergencies that may arise. Only 
that forest-fire protective organizations wish to n.nt.icipate in an enierge:nc,y, due to sudden changes in the weather, 
so that they may more fully prepare their organizat,ions are the special fire-weather warnings ever sent out by 
to cope with any fire situation which may present it,self telegraph in the morning. 
on these days. . The special fire-weather warnings, sent out by telegraph 

The importance of relative humidity as a controlling in Oregon, are received by 16 forest fire patrol associations, 
factor of forest-fire hazard is also indicated in the fact 5 State patrolIed counties, 14 national forests, 2 Indian 
that the Logging Underwriting & Inspection Association reservations, and 1 national park. They are also sent, 
writes a special policy containing a humiditmy. warrant,y upon reqmst, to several logging operators who bear the 
for logging risks whereby a logging operator is.grantec1 cost of having t,hese messages telegra.phed. All of these 
substantially reduced rates’on the premium of his policy organizations look aft.er t,he dissemination, in their re- 
by agreeing to suspend all. logging operations for any spective districts, of all fire-weather warnings tele.graphed 
period that the relative humidity is 30.per cent or lower. them by the Weather Bureau. 

Since the special fire-weather warning servlce of the The length of the fire-weather season in the Pacific 
Weather Bureau was established in Oregon late in the Northwest has been arbitrarily fixed, for convenience, to 
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include the months of April t,o September of eac.h p a r .  
Precipitation then is a t  a minimum for t.he year, ancl there 
are frequent days, or groups of da.ys, with low re.lat,ive 
humidity. The  peak of the fire-weather season usually 
occurs during the latter par t  of July or the first part 
of August. There are occ.asiona1 days, or groups of dags, 
with low relative 1iumidit)y from Oct>ober t,o hf a x h ,  but 
these months malie up tmhe wet season of the year when 
there is a madmuni frequency .of rainy days and t,he 
forests are generally quite wet, so that forest fires of any 
importance rarely ever occur. During the last two minter 
seasons, however, on February 23, 1928, and February 9,  
1929, two sniall forest fires occurred dong the mcst slope 
of the Coast Range. The fire on February 23, 193S, 
burned over an area of about 300 acres, start,ing in a large 
fern track and burning through a large and hhiclily 
forested area before dying out. The fire on February 9, 
1929, was farther south on the west slope of t8he Coast, 
Range and was not so large. A fire also burned up a 
steep slope to its summit through old snags in Wind 
River Canyon in the State of Washington on February 23, 
19 28, t,he ground a t  the time being h e a d y  c,owred with 
snow. The relat,ive humidity was very low on both of t,hese 
dates, and had been very low for a clay or so previously. 

West of the Cascade Range in the Douglas-fir region, 
where vegetation on the forest) floor is dense and heavy, 
a dangerous forest-fire hazard is considered to csist 
whenever the relalive humidit,y is 3s per cent or lower 
for any length of time. East of the Cascade Range in t'he 
yellow pine sec.tions, where it is normally much drier and 
the vegetation on the forest floor much less than in the 
Douglas-fir regions, a lower relative humidity base 
25 to 20 per cent or lower, is used for rttbing dangerous 
periods of forest-fire hazard. Over the est,reme south- 
west part of the State, where a cornples systeni of moun- 
tain ranges exists the vegetation on the forest floor 
largely partakes of the nature of t,liat in the yellow-pine 
sect,ions, but is somewhat heavier, so a relative humidit8y 
base of 25 per cent or lower is used for rating dangerous 
periods of forest fire hazard over this sectmion of Oregon. 

Observations of d a t i v e  humidity are made at first- 
order Weather Bureau stations ancl a,re available as far 
bac.k as the rec.ords for each stat,ion e.st,e,nd. Weat,her 
Bureau stations, however, even though wit,hin forested 
regions, are located in cities outside of the forests the.ni- 
selves, so the relative humidity records at these stations 
are not always entirely representat,ive of the humidity 
changes and conditions prevailing within the forests 
themselves. These relative humidity rec,ords, nev rthe- 
less, serve to give good conceptions of some of the hu- 
midity changes and conditions t,aking p1ac.e within or 
near the forests in their respective localities. They have 
also been valuable to investigators for inalring correla- 
tions of past peak forest-fire occurrences with the relat,ive 
humidities occ.urring a t  those time as rec,orded a t  these 
stations. I n  this way determinations were made of some 
of the reasons why so many forest fires should have 
occurred on a e.ertain day or group of days and did not 
occur a t  other times. These investigations showed de.- 
cisively that peak forest-fire occurrences in the past took 
place on a day or group of days when t,he relative humid- 
ity was low. It is these days, or group of days, with 
low relative humidity that forest-fire proteckive organ- 
izations wish to anticipate as far in advance as possible 
so that they may amply prepare their organizations t'o 
meet, pronipbly and effec.tively, any continge,ncy that 
may arise. The United States Weathe,r Bureau, endeav- 

ors to a.nticipate, so far as practicable, days with low 
relat,ive humiditmy, and in bhis way its service has become 
an integral part of the prot ive syst,ems of these 
organizations. 

Tabular data, dealing witch the oc.currence and per- 
sist,ence of low relat,ive humidity a t  the regular Weather 
Bureau statioiis in Oregon, and for two Weather Bureau 
stations in southern Washington near the Oregon-Wash- 
ington boundary line, and therefore representative of 
weather condit.ions for these re,spe.c.t,ive, sections of north- 
ern Oregon, are presentfed in t'liis paper. The We,ather 
Bureau stations are North Head and Walla Walla, Wash., 
and Portland, Rosehurg, a.nd Baker, Oreg. The, records 
conside,red are for April to Fepbemher, incliisive, from 
ISS9 to 1928, a period of 10 years, e,sc,ept a t  Baker, 
Ore,g., where the available. records are only for 1911 to 
1928, inclusive, or for 1s years, previous rwords having 
been destroyed by fire. Only relative humidity data 
from observations niade regularly a,t 5 p. in . ,  one hundred 
and t,went,ieth nieridian t,ime, a t  these stations have, been 
considered. Included in eac.11 of these tables are also 
relat'iT-e huinidity data for three other stations in Oregon, 
at Afedford, Bend, and Lakeview. The humiditmy rec- 
ords at these latter stations, howe,ver, are only for a 
period of four years, from 1925 t,o 1928, inclusive, and 
include d a h  only for the months of May to September 
of each year. Relative humidity conditions for the sec- 
t,ions of Oregon near hledford, Bend, and Lakeview are 
different from those shown near the other stations in 
Oregon, hence the huinidity records a t  these stations 
have heen included to set forth some of these contrasbing 
condit,ions, even though the available humidity records 
corer only a few years. The type of t,ables and their 
arrangement are siniilar to those used by G. W. Ales- 
ander in c.onnection with his art.icle on The Frequenc.y 
ancl Persistence of Low Relative Humidity in the State 
of Washingt,on, published in the hloNTHLY WEATHER RE- 
VIEW for April, 1928. Thus, those who so de,sire can 
more readily make a direct c.omparison of the low rela.- 
t,ive humiditmy c.onditions prevailing in the two St,at,es. 

In  t,he Stat8e of Washingt,on the t,ot'al number, the, aver- 
ages, and t,he monthly t,otals for all days below the upper 
index vary directly with t,lie. nornial variation in t,empera- 
tme and hours of sunshine t'hroughout the se.ason, and 
inve,rsely as t,he precipit,ation, escept for all brackets at, 
North Head and the two lower brackets a t  Portland, 
where t,he opposite is t)rue. None of these abnormalities 
show for any of t.he st,ations for hhe eastern sections of 
bhe Stmate. The abnormalit,ie,s at, North Head and the 
two lower brackets at, Portland are developed by t,he 
HIGHS t,hat oc,cur with greater frec1uenc.y and int,e.nsit,y 
over the plateau lat8e in spring and early in autumn-in 
April, hla.y, and Sept,eniber-t,han during the height of 
the fire-weat,her season in summer-in June, July, and 
August. These cont,inent,al HIGHS of labe spring a,nd early 
autumn, being of greater intensity and importance, give 
rise t.0 easte,rly winds that blow with eonside,rably greater 
force t,han during t,he summer months and extend t,heir 
c.ontine.nta1 influenres over c.oasta1 regions for periods of 
from one to three days in succession, thereby displacing 
for the time all maritime influences by which the weather 
0ve.r the coastal regions of the State are normally con- 
trolled. The easterly winds of summer always produce 
a bad fire-weather situation west of the Cascade Range 
whenever tthey occur, but, t,heir influence ra.rcly ever es- 
tends much beyond blie eastern slope or summit of the 
coast' range. 



148 MONTHLY WEATHER REVIEW APRIL, 1929 

!O t o  41. inclusive .......... 
40 to 31, inclusive .......... 
30 or lnwer ................ 

Total, 50 or fnwrr . . . .  

TABLE No. 1.-Total nuinbcr of clays 711ilh relative h i imidi fy  as  
indicated (.5 p .  in. obsrrc~ition) 

49 19 

Portland, Oreg. (In89-1%?3 

Relative humidity (per cent) 

25 to 20, inclusive .......... 
19 to 15, inclusive 
14, or lowrr 

.......... 
................ 

Total, 25 or h e r - . .  

50 to 41, inclusive ........................ 
40 to 31. inclusive ........................ 
30orloaer  .............................. 

Total, 50 or lower .............. 

JValla W~alla, Wash. ( lS9-193)  

3.1 4,: 5 .4  7.7 7.; 3. f i  32.0 51 1921 5 1902 
1.2 1.r 3.6 6.6 6.6 1 . 6 2 1 . 2  481890 11902 
. 4  . 5  1.2 4.7 3.2 , 4 1 0 . 4  3 i1889  0 (9 

4.7 6.4 IO. 2 19.0 17.5 5.8 63.6 I 109 I-- 1910 6 1903 

Baker, Oreg. (1911-1928 

~---- 

- 

. . .  I , . , , ,  

38 to 31, inclusive ........................ 
30 t.0 26. inclusive ........................ 
25 to 20, inclusive ........................ 
19 or lower .............................. 

Total, 38 or lower ................. 

...... 9 27 44 29 

...... i n  16 22 36 

_ _ _ _ _ _  21 46 74 71 

...... -__-____-- 

30 to '26, inclusive ........................ 
25 to 20, inclusive ........................ 
19 to 15, inclusive ........................ 
14 or lower .............................. 

Total, 30 or lower ................. 

12 ...... 25 to 20, incliisive 
12 ...... 19 to 15, inclusive 

........ 
..... 

14. or lower 
29 _ _ _ _ _ _  Total, 25 or lower ...I ..... 

25 to M, inclusive ........................ 
19 to 15, inclusive ........................ 
14 or lower .............................. 

Total. 25 or lower. ................ 

25 to 20. inrlusivc ............... 
19 t o  IS, inclusive .............. 
14 to 11. inrlusive ............... 
10, or lower ..................... 

Total, 25 or lower. _ _  

25 to 20, /nclusive ........................ 
19 to 15. inclusive ........................ 
14 or lower. ............................. 

Total, 25 or lower. ................ 

5.0 7.3 3.8 4.21 4.7 25.4 28 1928 21 1921 
3.0 5. t 8.5 8.3 3.8 30.3 35 3927 30 1926 
0.0 4.3 8.5 1.0 3.0 23.3 35 1926 14 1927 1 .o .I G.? ,.31 4 .017 .3  2; 19% 11 1 9 n  _--___---- - 

..-.. 1 8.0 l i .  61 28.0 26.8 15.5 95.9 108 1928 81 1921 

30 to  26 inclusive ........................ 
25 to 20' inclusive ........................ 

14 or lower.- ............................ 

Total, 30 or lower ................ 

19 to  15: inclusive ........................ 

25 to 20 inclusive ....................... 
14 or lower ............................. 

Total, 25 or lower ................ 

19 to 15: inclusive ....................... 

% to 20 inclusive ....................... 
19 to 15: inclusive ....................... 
14 to 11, inclusive ....................... 
10orlower ............................. 

Total, 25 or lower ______________._ 

North Head, Wa.sh. (188S-1924) 

I , , , ,  

I I I I I I  

_ _ - _ _ _ _ _ _ ~ ~  
179 217 1 268 4.57 462 219 1 1,832 

/ ! I ! I l  

Walln Walla, Wash. (ISS-1928) 

-I---. ----I- 

190 1 257 I 406 I 761 701 1 230 1 2,545 

Baker, Oreg. (1911-1926) 

_____.I 45 I 43 1 94 I 92 I 28 i 302 

Bend, Oreg. (19261928) 

TABLE No. 2.-Average nnnibrr of days  with relative huiii idify as  in- 
dicated, monthly and for the season, with scason ertrcines 

Kort h Hrad. Wasli. (18%-1(128) I 

3Y to 31, inclusive .......... 3.3 3.8 4.0 6.4 6.2 2.7 26.4 40 

25 t.020, inc1n:ive .......... 

30 to 26, inclusive I. 4 1.; 1.7 

19, or lower ................ 

~~~~~} 14 1925 
.......... 2 . 2  1.1 10.2 15~1500  4{;;$ 

31) to 26, inclusive .......... 
2.5 to 20, inrlusivp ........ 
12 do 15. indusive .......... 

...................... 
Total, 30 or lower. ....... 

I I I I I I I I  I 1  

Bend, Oreg. (192,51928) I 

I I I I I I  

Lakeview, @reg. (1925-192s) 

I I I I I I  
...... ...... 

12 ...... 
...... ...... 

, , , / , ,  

Records for May a t  Bend and  Lakevjew for 1927 and 1928 only, 
Records for June  a t  Bend and Lslievlew for 1926 to  1928, inclusive. 

Lskeview, Oreg. (1925-1920 
I I I I I I I I  I 1  

1 Several seasons. 2 E t  31. 

Records for May a t  Bend and Lakeview only for 192i and 1928. 
Records lor June atBend and Lakeview only for 1926 to 1928, inclusive. 
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Days ___.___.________... 

- 4 p r i l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Play ........____________ 
June ..___________.______ 
July _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

The severity of any dangerous period of fire-weat,her 
depends upon the number of hours during a day, or the 
number of consecutive days, with low relabive huniidit,y. 
Frequently, there are single days during the season when 
the relative humidity has been near, or below t,he point 
which is considered dangerous for only a short hime, in 
which event the fire hazard for any of these days is 
naturally small. If the relative humidity has been near 
or below t,he danger point, for several hours, the fire hazard 
becomes greater and care with fire must be exercised. 
When the relative humidity has been low for two or 
more consecutive days, the fire hazard becomes ext,remely 
dangerous so that all precautions must be taken to pre- 
vent fire, even to the closing down of all operat,ions within 

Table 3 shows t,he tendency 
of the occurrence or recurrence of days with low relative 
humidity a t  each of these stations. Tables 4 and 5 are 
recapitulations of Table 3 to show the average number 
of periods, in groups of one or more days, of low relative 
humidity, and the average duration, in days, of periods 
of low relative humidity, with the duration and date of 
the longest period on record. 

Table 6 is a chronological list of the number of days of 
low relative humidity, wit,hin the limits indic.at,ed, dur- 
ing each season for each of the stations whose re.c.ords 
are being reviewed. 

I the forests, if necessary. 

TABLE No. 3.-Groups of days with. relative Ii rmidity 

ROSEBURQ, OREQ. (188'3192s) 

25 per cent or lower 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

2 0 1 3  5 3 0 1 0  0 0 0 0 0 0 0 
2 4 1 4  8 1 1  0 1 2  0 0 0 0 0 0 
8 9 8 3 2 0 0 0 0 0 0 0 0  0 
3 3 1 5 1 2  6 2 4 2 3 0 2 0 0 0 0 

_----------_-_ 

1-1-1- 

April __...............__ 
hlny ._.._..._....._._._. 
J u n e . ~  _____...___._.____ 
July __._.__._____.______ 
August .___._.__________ 
September _ _ _ _ _ _ _ _ _ _ _ _ _ _  

sen son.^ _._._.____ 

Apr il.......--.-.-.----. 49 21 
May . . . . . . . . . . . . . . . . . . . .  69 26 
June. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  51 27 
July . . . . . . . . . . . . . . . . . . . .  70 32 
August ____________.____ 72 47 
September ____..._...__. 53 33 

Season ___. __._ .___ 364 186 
__  
- 

14 per cent or lower 

4 0 0 ___. .___ _ _ _ _  __.. ..-- _ _ _ _  ..-- __._ .___ __._ _ _ _ _  
6 1 0 _._. _ _ _ _  ___. ..-- _ _ _ _  .-.. _ _ _ _  ___. _ _ _ _  __.. _ _ _ _  
7 2 1 .._. _ _ _ _  __._ ..._ .___ .__. _ _ _ _  ..-. _ _ _ _  _ _ _ _  _ _ _ _  
26 4 1 _ _ _ _  __._ --.. ..__ _ _ _ _  ..-- _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  
23 5 3 _.__ --- -  .-.. _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  ___. 
19 3 0 _.__ _ _ _ _  .__. _ _ _ _  ___. _ _ _ _  _ _ _ _  ..__ ___. _ _ _ _  ___. 

s5 15 5 _ _ _ _  __.- .._. _ _ _ _  ..-. .___ __.. .___ _ _ _ _  _ _ _ _  _ _ _ _  -__--___--____ 
I 

12 
11 10 

28 15 
23 

- 
97 
- 

April ..._____.__..__..__ 
May __.._._._........___ 
June ______... ~ ._......__ 
July .._____...._.___.___ 
August ..____.._._._____ 
September _______.._.... 

Season _.__.___.___ 

30 per cent or lower 

3 4 1 1  7 4 1 0  0 0 0 0 0 0 .....--- 
5 4 9 3 1 2 0 0 0 0 0 0 0  ...._.__ 
4 2 2 1  R 0 2 3 0 1 1  0 0 0 ...-..-- 
59 27 15 9 4 2 0 0 0 0 0 0 _.______ 
85 26 14 2 4 4 2 0 1 0 0 1 _ _ _ _  _ _ _ _  
40 21 5 3 1 0 0 1 0 0 0 0 .___ .___ 

314115 53 19 14 8 2 2 2 0 0 1 .___ _ _ _ _  

19 per cent or lower 

---_______-___ 
- 

- 
5 6 7 8 9 1 1 0  
_ _ _ _ _ _  

4 5 0 2  

6 1 0 2 0 0  

28 19 12 15 1 3 

j 9 5 5 4 1 0  
--____ 

- 

Apr il...-.-..-..--.-.--- 
May _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _  
June . . . . . . . . . . . . . . . . . . . .  

25 per cent or lower 

14 per cent or lower 

4 0 _.__ _ _ _ _  _ _ _ _  _ _ _ _  ___. _.._____..__....._...-....-- 
2 1 _ _ _ _  _ _ _ _  _ _ _ _  .-.. __._ .__. ..__ ...- ..._ .... .... ...- 
3 3 _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  .-.- _ _ _ _  .-.- .-.- .... .... .... ..__ 

April __________________. 
hlay ... _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
June _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 _ _ _ _ _  
July _.________...___._.. 
August _..______________ 
September _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Srason ._._.__.___. 

__ 

TABLE No. 3. -Gtor~ps  of days  .with relative humidity-Continued 

BAKER, OREQ. (1911-1923) 

38 per cent or lower 

63 36 14 11 6 2 2 0 1 0 0 ._._ ._.. .___ 
71 34 19 9 4 3 1 0 I 0 0 .._. .... ___. 
60 30 19 11 3 2 3 1 2 0 0 _ _ _ _  .___ _.__ 
7 5 4 8 3 6  7 8 6 3 0 0 1 0  _ _ _ _ _ _ _ _  
76 43 29 14 4 2 3 2 0 0 1 _ _ _  _ _ _ _  _ _ _ _  
57 30 11 5 3 1 1 0 0 0 0 _ _ _ _  _ _ _ _  .___ 

402 219 128 57 27 I6 13 3 4 1 1 _ _ _ _  _ _ _ _  _ _ _ _  
IF- -__-_--_______ 

50 p r  cent or lower 
- 

April ._______.__________ 15 6 
bray -.... ._.___________ 14 2 
Junr _.....__._____ ~ __... 7 0 
July _........_____.__._. 5 0 
august __-.-.-.._-.-_ __. 4 1 
,September ..._.._.______ 24 9 

Senson .._________. 69 18 
__ 

~ 

I- 

30 per cent or lower 

1 
1 
0 
0 
0 
0 

__._ ..__ ___. _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  --.. ._._ _ _ _ _  _ _ _ _  __._ _ _ _ _  .___ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  __.. _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  
-.-. .___ _ _ _ _  .___ .___ _ _ _ _  ___. _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  
..._ _.__ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  __.. .___ .___ _ _ _ _  _ _ _ _  .___ 
.___ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  ..__ ._______ ____________ 
___. __.. __.. __.. ._.. .... .._. _ _ _ _  _ _ _ _  _ _ _ _  .__. _ _ _ _  _____-_______ 

2 I ___. ____ I  _ _ _ _  _ _ _ _  j _ _ _ _  _ _ _ _  1 ___. ___. ___. .___ _ _ _ _  _ _  - 

PORTLAND, OREQ. (lWt-lE8) 
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io 6 1 4  o 2 n n n o n o n 
01 

o n o 
I! I 3 I I 2 o o o o o (1 0, n o o 

4 i ? n  I n o u o o o  I 0 1 0  I 1 1 1  i I a 1 I o n o o o I I 0. I n o 
3 3 n 1 I o o o o o o o 1 1  o o o 

a 1 5 1 1 2  3 fi 2 01 o n o I 2 I '  I I 1 1 1  
_ -_ - - - - - __ - - -_ __ - __ - - - -_ 

I 1 -__ 

TABLE No. 3.--C;micps of d n y s  with rclaliire humidity-Continued 

P O R T L A N D .  O R E G  (186!2-1928) 

0 0  
0 0  

o o  
0 0  
_. 

Days ................... 

39 
3.5 
l i  
GI; 

41 
61 

April .................. 
May ................... 
June ................... 
July.. ................. 
Auguet ................. 
Septemher.. ........... 

Smson.. .......... 

I$ 10 
?i 
14 10 
1 R :, 
11 3 
20 1 i 

April ................... 
bray ................... 
Junr  .................... 
July .................... 
August. ................ 
Septeniher.. ............ 

Senson.. .......... 

4 
4 

- 
?I 

April .................. 
1Ll ay.. ................. 
June ................... 
Jnly ................... 
.August.. ............... 
September.. ........... 

S c a m . .  ......... 

0 I I !  ............................ 
1 n n ............................ 

A I  n i ~ . ~ - . ~  ..... ]...I..~ ......... I! ............................ 

__  - _ _  _- - - - -- 
.I 4 1  1 1  ............I... .I.. .......... 

15 i 1 ........ j ............ ' .... I - ~ ~ ~  ............ 

5 . . .  .... 1 ................ ' ............... 

12 1 3 ........................................ 
G 4 1 ........................................ 
s 2 n ....................................... 
5 1 1 ........................................ 
0 x 0 ....................................... 

~ 

5.5 14 

xn prr crnt or lower 

_ _ _ _ ~  ~ _ _ _ _ -  
? 01 ' 1 1  0, ol ......................... : .... i ........... 

11  o, o ,... ...... ...i-. .......................... 
, 4 0 1  ............ I ............................. 

10 01 2 01 ......... ...I... 
"3 61 2i 11 ......... +... ... -.-I.-. .............. 

.......................... ? I  
2 11 01 01 .......................... ................ 
- , - - - - - - - - __ - -_ - -- -_ - 

o. - .  ............................................... 
I . . -  ............................................... 
3... ............................................... 
1 .................................................. 

4 .................................................. 

n .................................................. 

________--_------- 

I 
4 n ........ 
.I (1 
2 1 ... ........ ................ 

1 0  ............ 
4 

................ 

1 0 ....I.... 

16 1 .... ........ ........ 1 ............ ........ 

(I ..-.I .... ....I :::I ::::/I::: ::I: ::::I:::: 1::: 

I - - - -  

-~ 

TABLE No. 3a.-Groups of days  with rdaficre hiimidity 
WALL.4 WALLA, WASH (M9-198) 

....................... 1 i 2 13 14 15 I i 1s 19 ~ ~ o ~ 1 ~ ~ ~ 2 ~ 1 3 ~ 1 4 ~ 1 5 ~ 1 ~ ~ ~  

2.5 per cent or lower 

Days 

n rny  ................ 
June 
J u l y - . ~ ~  ............. 
AUglIuet .............. 
Srpt.enilwr 

............... 

......... 
.I 

April ....................... 

June ....................... 
Jiily ....................... 

May ....................... 

Angust ..................... ...... 
September. ................ 

season ............... 
- 

1 0 0 1 0 0 0 1 0  
0 0 2 0 0 0 0 0  1 
0 0 0 0 1 0 0 0  0 

13 per cent or lower 

I I I l l  I I l I I l , I , I  I / I I I I I  

....... Season 

April ....................... ... .......... 
?day ....................... 
June ....................... ...... .... ............ 
J U I ~  .......... 

Septemher ................. .. .... .......... 

........................ 
August ..................... 

1 0 2 1 2 1 0  

Senson ............... 

14 per cent or lower 
-- 

....................... I 
....................... 

April 
&fay 
June ....................... 
July ........................ 
August 
September 

..................... 
................. 

Scrlson ............... [ ~ f i g  43 19 s 5 3 2 1 .. I 

1 I I I I I / I  I I I 1  I I I 

TABLE No. 3h.-Groups. of days with relatire humidify 
h I E D F O R D .  OREG.  (190.S1923) 

M a y  ............... 
June ............... 
July ................ 
4ug1lSt 
Septemher ......... 

............. 

Season ....... 

hIay ............... 
June ............... 

August ............. 
Sept.eniher ......... 

July 

Season 

................ 

....... 

n n y s  .................... 

19 per crnt or lower 

................ 

................ 

................ 

................ 

................ 
i- 30 11 1 I _ _ _ _  ---.I....~.... -_-____-_----- 

i 5 I 5 I 3 I 1 o 1 o 1 o 1 o 
I 14 per cent or lower 

........................ 

.................... .... ............ 

h l s y . .  .................. 
Jnue~ . .  .................. 
July ..................... 
August.. ................. 
September.. ............. 

Season.. ........... 

r,ray ..................... 

July.. ................... 
August.. ............... 
Pept.ember .............. 

Season..:. ........ 

June .................... 

h7R y . . . ~ .  .............. 
June. .~.  ................ 
Jill ..................... 
August.. ............... 
Septemher .............. 

Se.nson ............ 

bray.. ................. 
J u n e ~  ................... 
Jnly .................... 
.411.U.t ................. 
Septeniber.-~. .......... 

Season ............ 

14 per cent or lower 

TABLE No. 3c.-Grocrps of days with relalire h uinidity 
BEND,  OREO.  (i'~25-192~) 

~~ 

nays .............. 1 1 ~ 2 1 3  1 4  1 5  I ti 1 7  1 8  ~ 9 ~ / 1 0 ~ 1 1 ~ 1 2 ~ 1 3 ~ 1 4 ~ 1 5  
-_________~__  

25 per cent or lower 

n rny  ................ 
June 
J u l y - . ~ ~  ............. 
AUglIuet .............. 

............... 
1 0 0 1 0 0 0 1 0  

......... 
.) 
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TABLE No. 3 d . - ~ r o r i p s  nj days with relafirle h u m i d i f y  

LAKEVIEW, OREG. (1!125-1R?S) 

D3js ................. 

May.. ............... 
June.. ............... 
July .................. 
Autgst ................ 
Sfptember .......... 

Senson.. ....... 

May.. ............. 
June.. ............... 
J ul p.. ................ 
August .............. 
September.. ......... 

Season.. ....... 

May..  .............. 
Juue.. .............. 
July ............... 
August ............ 
Spptemher.. ........ 

M a s  ................ 
June.. .............. 
Jiily.. ............. 
August. ............ 
September .......... 

Peeson.. ...... 

~- 

0 2 0 0  
2 0 1 1  

1 1 0 1  
1 o j o  0 

o 1 1 n  o -_-_ 
4 4 1 2  
_ _ ~  

0 0 0 0  

5 3 1 0  
0 2 3 3  

0 0 1 0  0 

_ _ _ _  9 : I :  : 

35 pcr cent  or lower 

19 per cent nr lower 
~ ~- 

o o o o o  o l i j u ~ o  n 

1 1 0  2 / 1 1  n 
0 0 0 0 0  
J o l o l n  1 

4 1  1 2 1 0 1 1  

- 
0 

IJ n 
0 0  
1 (I 
0 1  
(I o _-  
l I 1  

10 per cent or lower 

Late in the season of 1934, through cooperation with 
the forest fire protective orgnnizntionq of Oreyon, step? 
were taken to hare  daily ohscn nt io i i s  of relative hiimiclit\- 
and other pertinent weather d n t n  r i in t l c  regularly within 
the forests of the State in nn intensive mnnner for the 
balance of the season. This cooperation ni th  the pro- 
tective organizations has been subsequently ninintained 
in the succeeding fire-weather seasons, but has been 
materially espanded to include a Inrge number of loggin? 
operators. I n  this way, R large amount of  data on 
relative humidity has been acquired from within the 
forests which has given the fire-weather forecnstcr a far 
more comprehensive conception of the relative humidity 
changes going on within the forests themselves. This 
greater knowledge of the relative humidity changes going 
on within the forests places the forecaster in n hetter 
position of forecasting these chnngcs and lie is able to 
render the protective organizations it greater ancl more 
valuable service. 

Regular observations of relative h n i d i t y ,  made only 
with sling psychrometers, were received from 46 oh'servers 
during the past season. Similar reports were also 
received from 22 other observers, together with the 
l i~grotl ier~nngra~ns from hygrotliermograplis which these 
ohservers also hnx e RS additional instrument equipment. 
~~ygrotheriiiograiiis were also received regularly from 29 
other h?.giotlifrmogrnplis, 1s of which are owned by 
loyging operators, operating principally over the north- 
west portion nf Oregon where most of the logging activi- 
ties of the State tire centered. The ohservations taken 
1% it11 sling psychrometers are principally available with- 
out intcrruption Iroiii the latter part of June through 
July a n d  August to the first p i t  of September of each 
season, while t lie liygro-thermograph records generally 
corer a longer period of each senson from some time in 
April or Rlny iintil the lat 

Using only the lowest daily relative humidity taken 
regularly with sling psychrometers, supplemented by 
li~-vgrotliermograpli records wherever they are needed 
to coiiipletc the relative humidity survey for a State sub- 
division, the arerage frequency of dnys with low relative 
humidity, within certain limits, for the two months of 
July and  August for the four seasons, 1925 to 1928, has 
keen compilccl for 75 cooperating stations. These 
stations have heen grouped into eight State subdivisions 
(is in Table 7. Table i shows the average frequency of 
dnys 1% ith low relative huiiiidity, within the limits 
indicatecl, fur, each subdivision, also the number of 
stations reporting within each subdivision and their 
average elcvnt ion. 

It is interesting to note the gradual increase in the 
~iiiiiiber of days with low relative humidity during July 
nnd August from the coast eastward to the west slope of 
the C'ascncle Range and enstern Oregon. Relative 
humidities of 20 per cent, or lower, rarely ever occur in 
thc Willamctte Vnlley and westward to the coast during 
thew two months, hut they do occur several days each 
senson near and along the west, slope of the Cascade 
Range. Low relative humidities occur with greater 
frequency along the lower portions of the west slope of 
the C'nscnde Range than along its upper portions, except 
near gaps in the summit which permit the drier air from 
east of the mountnins to drift to the west side for short 
distances without much hindrance. The lowest relative 
humidity recorded in western Oregon occurred a t  Herman 
Creek Ranger Station in the Columbia River Gorge on 
July 23, 1927. I n  eastern Oregon, where the weather is 
riorInally wtwnier and drier and the absolute humidity 
content) of the air is lower, the frequency of days with 
low relative humidity increases and normal relative 
humitities average decidedly lower than over western 
Oregon. 

r part of September. 
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2.3 8.5 5.21 3.6 4.0 
2.2 2.9 2.9 4 . S  2.7 

1.3 1.6 1.31 1.3 1.5 
0.0 1.0 1.0 , 1.0 1.0 

TABLE No. 4.-The average number of periods (groups of 1 or more . days )  of low relative humidi ty  

26,July.1927. 
11, July, 1928, and August, 

4,July,192X. 
1. several dates. 

1927. 

TABLE No. 5.-The average duration in days  of periods of low relative 
hiiniidity, with date and duration of longest period 

....__ 

__.._. 

3.1 

2.0 

2.0 

3. 6 

1.7 

1.0 

2.7 4. 6 2. 1 3. 5 1.5. June, 1926, and August, 

2.1 2.1 2.3 2.1 11, A u g u s t - S e p t e m b e r ,  

2.0 1.5 1.7 1 . 6 3 . J u l y , l 9 3 3 .  

1RB. 

1928. 

Relat.ire 
humidity 
(per cent) 

Ipril May I June I July 1 .&$ 1 t;;- 1 1 Longest period u.ith date 
Relative humidity (per 

cent) 

North Head, Wash. (1889-198) North Head, Wash. (1889-1928) 

I I I I I I 

0.57 0.43 0.19 0.14 0.13 0.88 2.34 
.30 1 . l l  I .OS 1 

.03 1 .OS ~ .S8 1 1.1s 
. 11 .05 .08 . 00 .03 .26 .S3 

€4 or lower-. .-... -. 
40 or lower _.._._.....__... 
30 or lower. -. -. . . . . - ... - -. 

50 or lower.. 
40 or lower.. 
30 or lower.. 

1. 3 

1.2 
1922. 

Portland, Oreg. (lSS9-19%) 
Portland, Oreg. (1889-1929) 

38 or lower.. 30 or lower.. --. ._ _ _ _  
25 or lower.. _..___. . . . 
19 or lower-. - ___... 

30 or lower.. 
25 or lower.- 
19 or lower.. 

Roseburg, Oreg. (1869-1923) Roseburg, Oreg. (1699-1928) 

1.4 

1. 1 

30 or lower.. 
25 or lower.- 
19 or lower.. 
14 or lower.. 

30 or lower _-- - - - - - - -  - - - -  - .  w or lower. 
10 or lower. _- - - - - - -  - - - - -  - 
14 or lower __________.___. 2, several dates. 

Walla Walla, Wash. (1889-1925) Wall8 Walla, Wash. (1889-1928) 

I I I 1 I I 

Baker, Oreg. (1911-19?8) 
Baker. Oreg. (1911-1928) 

I . , , , , ,  

25 or lower.. 
19 or lower.. 
14 or lower.. 

~ 

hledford, Oreg. (192619%) 

, I I I I , 
2.0 
1.3 

30 or lower.. 
25 or lower.. 

19 or lower-. 
14 or lower.. 

...--.. 5.5 4.5 3.5 3.0 2.2 18.8 
_..___. 2.5 2.0 5.5 5.5 1.0 16.5 ::::::I o::, .::I 3 : ; l  " : : I  :! ~ ::: 

30 or lower _____._--.-..-- 
2.5 or lower-.. __..._..--._ 
19 OT lower _____.._...---- 
14 or lower-. ______.--.--- 

I. 0 ::::::I 0.0 
I 

Bend. Oreg. (192.51928) 

Bend, Oreg. (1925-1928) 
25 or lower.. 

19 or lower.. 

14 or lower-. 

Lakeview, Oreg. (1925-1929) 
Lakeview, Oreg. (1926192R) 

I I 4.3 I 15.0 1 13.5 I 4.6 1 7.5 I 3 7 i Q g g u s t - S e p t e m b e r .  25 or lower-- 

19 or lower.. 
14 or lower-. 
10 or lower-- 

_ _ _ _ _ _ _  _ _ _ _ _ _ _  1 2 . 5 1  4.0 

3.3 2 : ; l  

6 . 0 1  1.6 2.0 4 . 8 1  2 . 8 1  1.2 10.9 18.2 _ _ _ _ _ _ _  0.0 2.7 5.8 4.6 2.5 17.4 _ _ _ _ _ _ _  0.0 4.8 2.8 2.0 11.5 
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TABLE No. 6.-Nionber of days with loii1 relalirv hiiniidity, wilhin the l imits indicated, for each seasoti. (April to September, incktsicle) 

0.2 
11 
25 
31 
43 
48 

I North Head, Wash. 

--__---_. 

0 0 0 0 
7 3 1 0.1 

17 8 3 0.5 
23 16 8 4 
36 28 17 7 
42 35 35 14 

Pnrtland. Oreg 

roast . .  .................... 
Comt Rauge. .............. 
Willaniette Valley.. ....... 
r a s m d e  Range, west slopr. 
SouthnPst portion ......... 
Cmcade Rangs, rast sloIJe.. 
Nnrtheast. jnort.ion (Blue 

Rosehurg, Oreg. 

5 
6 
7 

Ifi 
111 
9 

Walls Walls, Wash. Baker,Oreg. 
- 
'eta 
- 

2 

I 
3 
4 
3 
E; 
4 
7 
3 
1 
3 
3 

2 
5 
2 

0 
1 

1 
3 
3 
1 
0 
2 
1 
3 
5 
1 
2 
fi 
0 
4 
6 
Y 
2 
4 

, 

9 

9 

~- 

Tear IL 
- 
'ota 
- 
100 
105 
i 8  
47 
21 
51 
65 
24 
50 
26 
41 
S i  
13 
6 

22 
32 
35 
36 
52 
78 
98 

109 
94 
il  
86 
76 
80 
54 
so 
89 
92 
81 
69 
69 
70 
9s 
67 
8.5 
67 
83 
- 

_- 
0-3 I 
- 

2 
0 
0 
0 
0 
1 
0 
3 
1 
0 
2 
0 
0 
(I 
0 
0 
1 
0 
1 
0 
0 
1 
0 
3 
2 
0 
0 
1 
0 
0 
2 
1 
1 
1 
0 
3 
1 
ti 
0 
1 

-. 

- 
30 
- 

1 
0 
0 
0 
1 
1 

0 
1 
1 
0 
0 
1 
1 
1 
n 
1 
0 
1 
0 
0 
0 
0 
0 
1 
0 
0 
1 
0 
0 
0 
0 
0 
3 
0 
1 
2 
1 
1 
2 

n 

- 

- 

8-31 
- 

29 
31 
22 
24 
23 
26 
311 
?3 
29 
23 
24 
?2 
16 
32 
26 
40 
3.5 
3i 

20 
21 
27 
I6 
1 A 
22 
30 
32 
29 
29 
29 
40 
26 
36 
33 
26 
25 
14 
24 
21 
2s 

30 

- 

__ 
'5-2( 
- 

8 
s 
R 

11 
9 
3 

12 

10 
13 
4 
2 
4 

1 
11 
6 

i ; 
2 
; 
2 
3 
6 
6 
6 

I6 
11 
5 
5 
fi 
3 

11 
1 

11 
10 
IO 
- 

__ 
Vtal 
_ - ~  

32 
43 
40 
31 
26 
48 
36 
39 
37 
:9 
31 
41 
3k 
34 
50 
46 
35 
3i 
4s 
58 
40 
43 
34 
B 
51 
40 
35 
49 
i 6  
fi4 
69 
51 
i b  
46 
80 
53 
i 9  
45 
5" 

_ _  

__  

- 
10 
1 n 
!) 

12 
tl 
9 

14 
1 .?I 
11 
1 h 
4 
i 
4 
8 

10 
l'! 

11) 
11 
6 

11 
12 

5 
S 

12 
5 

12 
1s 
21 
14 
I! 

q 
13 
1 I) 
fi 

10 
9 

14 
- 

- 
19 
- 

2 

; 
2 

1 
h 
3 
5 

;I 
2 
1 
F 
I 
6 
4 
2 
5 
0 

0 
3 
0 
0 
1 

9 

; 
1 

A 
6 
3 
2 
4 
2 
2 
2 
(I 
1 

- 

!&l! 
- 
.... 

2 
1 
2 
1 
:; 
:i 
t i  
3 

2 
1 

1n 
i 
3 
6 
4 
1 
3 
4 
6 
3 
5 
1 
2 
6 
5 
3 
9 

15 
12 
11 
6 

10 
6 
5 
6 

I1 
fi 
5 

1 

- 

- 
Fr2c 
- 

34 
40 
3 i  
30 
17 
34 
39 
18 
37 
23 
20 
18 
11 
5 

lfi 
28 
21 
22 
37 
35 
37 
46 
39 
36 
42 
27 
42 
35 
33 
so 
46 
34 
51 
38 
3 i  
33 
25 
3.1 
33 
43 

__ 

- 
9-1: 
- 

29 
48 
24 
14 
3 

13 
2:; 

4 
I 1  
2 

13 
9 
2 
1 
5 
4 

11 
12 
13 
2 i  
34 
30 
26 
27 
34 
33 
26 
15 
29 
31 
29 
28 
24 
21 
29 
46 
35 
33 
22 
?9 
- 

- 
14 
- 

37 
17 
17 
3 
1 
4 
3 
2 
2 
1 
6 

0 

1 
0 
3 
2 
2 

16 
2 i  
33 
29 
8 

10 
16 
12 
4 

18 
8 

l i  
19 
14 
10 
4 

n 
n 

12 
1& 
l? 
11 

__ 

14 
__ 
.__. 

0 
n 
0 
(1 
(I 
0 
1 
0 
0 
0 
0 
0 
(I 
0 
2 
0 
0 
0 
0 
1 
0 
1 
2 
1 
1 

2 
2 
fi  
2 
1 
1 

2 
10 
0 
3 
2 
1 

n 

- 

!5-20 19-15 14 
--I 

................ 

................ 

................ 

................ 

................ 

................ 

................ 

................ 

................ 

................ 

................ 

................ 

................ 

................ 

................ 

................ 

................ 

..--- ._____ _ _ _ _ _  

................ 

................ 

................ 

................ 
31 17 10 
23 10 1 
20 14 4 
21 20 11 
33 11 12 
33 8 3 
25 13 6 
26 3 3 
34 26 15 
36 10 3 
24 10 7 
31 15 6 
22 9 1 
41 32 27 
19 5 1 
28 13 5 
22 10 5 
43 22 8 

4 
2 
2 
1 
2 

3 
5 
2 
2 
1 
1 
2 
2 
1 
2 
3 
2 
0 
0 
1 
1 
1 
0 
0 
1 
0 
0 
1 
3 
3 
0 
1 

0 
I) 
3 
2 
1 
1 

.- 
20 
30 
20 
20 
1.5 
2!! 
21 
24 
18 
18 
20 
11 
22 
14 
20 
1: 
18 
14 
19 
28 
23 
21 
18 
18 
24 
19 
18 
20 
30 
2i  
29 
2s 
34 
21 
28 
26 
28 
19 
26 
- 

1839 ................................. 
1880 ................................. 
1891 ................................. 
1892 ................................. 
1893 ................................. 
189.. .............................. 
1895 ................................. 
18 H... .............................. 
1897. ................................ 
1898 ................................. 
1889 ................................. 
le00 ................................. 
le01 ................................. 
le02 ................................. 
1903 ................................. 
1801 ................................. 
1905 ................................. 
1806 ................................. 
1807 ................................. 
1w ................................. 
1. ................................. 
1910 ................................. 
1911 
1812-. 
1913 ................................. 
1914 ................................. 
1915 ___.__ -..__ ____.__ - -.. - _ _  ..- ..__. 
1916 ................................. 
1917 ................................. 
1918 _._.._-_ .- _ _ _  -. ._ - .- _. .__.. _._ 
1919 ................................. 
1920 _.__ 
1921 ................................. 
lgn-. . 
1823 ................................. 
1924 ................................. 
1925 _.._ 
1826 ................................. 
1927. ................................ 
1928 ................................. 

................................. I ............................... 

.. 

- - - -. . - - -. - -. . - -. - -. -. -. 
-. . - - -. - -. - -. . -. . -. . -. . -. . 

- .- -. . - -. . -. . - -. -. . -. . -. 

.... 
1 I) 
I:! 
I6 

8 
16 
10 
12 
12 
9 

10 

11 
l i  
22 
2s 
16 
20 
25 
21 
14 
16 

20 
16 
12 
18 
25 
23 
2s 
19 
23 
l i  
33 
21 
37 
16 
20 

i n  

?n 

1; 

3 9 
49 
34 
39 
64 
48 
59 
5s 
32 
33 
2 i  
48 
28 
6; 
52 
56 
54 
29 
41 
42 
31 

31 

52 
51 

i l  

46 

53 
__ 

TABLE 6a.-Number of days wiih l o i ~  rclative hii inidify,  ulilhin the 
limits indicated, f o r  each scason. [ M a y  to Septeitiber, inclztsioe) 

TABLE 7.--.4r~ernge freqitency of dags with loti? relative humiditv. 
i i ~ i f h i t ~  the liniifs i?idicated, for JiiIy and Airgiisl ,  sensons of 1966 
to 1928, iticlitsicie, by Stale sitbdivisions of cooperating stafions 
reportitig in Oregon 

____ 
A4rer3gs number of dnss per season with 

ridalive humidity (per rent) State suhdividion /Num 1 
- 
10 or 
lower 
- 

0 
0 
0 
0.3 
0.1 
0.5 

1 
5 

- 
1925 ... 28 
182f.-. 34 
1927 ... 25 
1928... 36 - 

0 
0 
0 
1 
1.6 
5 

74 
1.810 

312 
3,326 
1,642 
3, s49 

1,.lfi7 
4, %I 

Coast elei ations rmgr  from 10 to  200 feet. 
Coait Ranw elrration5 range from 300 to 3 437 feet. 
~ i l ~ a m e t t v  Valley elevations range from 5 t  to 800 feet. 
Cascade Range. weat slope, elsretinns range from 100 to 9,493 feet. 
Pouthweqt uortiou elevations ranee frnm 200 to 5 110 feet 


